This paper investigates the effect of military burden on economic growth and extends previous works on the optimal size of government expenditure by exploring how external threat affects the preferences of the households and, in turn, economic growth. Post World War II Italian data are used to estimate non-linear growth models using time-series semi-parametric methods. The estimates show that total government and civilian burdens are productive, whereas military burden has significant effects on economic growth through the expenditure for peacekeeping missions which reduces the insecurity in the home country. This may justify economically the current not negligible budget devoted to peacekeeping and humanitarian missions.
Introduction
The debate on the relationship between military spending and economic growth is largely inconclusive for either the sign or the magnitude of these effects. The heterogeneity depends on the contrasting outcomes that changes in military spending bring through several transmission channels identified from the literature. In fact, military sector providing a variety of public infrastructures (e.g., dams, communication networks, roads, airports, highways, and other transportation networks) may help a country to increase the physical capital, other than enhances human capital through education, nutrition, medical care, and training. In addition, to R&D experiences, military spending may have a positive effect on growth through complementarity effects on the private production inputs. Shieh et al. (2002) also show that military spending may promote economic growth through internal and external security (Lipow & Antinori, 1995; Aizenman & Glick, 2006; Pieroni, 2008) , by boosting private domestic investments and by attracting the foreign ones. On the other hand, Knight et al. (1996) and Looney (1997) show that military spending is a constraint for economic growth at least because it obstacles the use of government spending for civilian sector more productive in stimulating economic growth (peace dividend hypothesis).
From a neoclassical perspective, the effect of government spending mainly depends on the productivity of the sector compared to the civilian one and on the amount of resources allocated to it through taxes.
These effects produce non-linearities in the relationship between public spending and economic growth.
A large body of empirical literature, taking cue from Barro (1990) and Devarajan et al. (1996) , has confirmed the existence of non-linearities when total government spending is analyzed (Devarajan et al., 1996; Mittnik & Neumann, 2003) , even if Mittnik & Neumann (2003) show that it is not possible a priori to extend this result to the of components of government expenditure. Indeed, this condition holds only when the government component is productive, since in line with Barro (1990) and Devarajan et al. (1996) , unproductive public expenditures only affect the welfare level of the representative household, but have no effect on economic growth. d 'Agostino et al. (2011) apply this framework using post World War II U.S. data and find that military sector is "productive" and non-linear related to economic growth.
Taking cue from this literature, the present paper contributes to the endogenous growth literature by showing that when external security levels in a given country are not constant over time, military burden has a further positive impact on growth, independently from complementarities with the private productive sector. Military burden stimulates economic growth through a greater perception of security of consumers, which does not constraint consumption. The empirical analysis, drawn on a unique dataset from 1960 to 2009 for Italy, identifies external security by the amount of resources devoted by the defense sector to finance overseas peacekeeping and humanitarian missions.
The results indicate no complementary effects on private productive sector, although the reduction of the external threat seems to stimulate growth. We show that, especially after the end of the Cold War, Italian participation in terms of budget of government to the peacekeeping and humanitarian missions is positively linked to economic growth.
The organization of the paper is as follows. Section 2 sets up the analytical framework to analyze the relationship between military spending and economic growth, whereas an historical overview of the defense budget and sources for Italy are presented in Section 3. Section 4 provides the main findings of the analysis and Section 5 concludes the paper through the suggestion of policy implications.
Theoretical framework
In this section, we setup an endogenous growth model to characterize the relations among military sector and the rate of economic growth. The proposed model is an extension of the ones proposed by Barro (1990) ; Devarajan et al. (1996) and d 'Agostino et al. (2011 'Agostino et al. ( , 2012 .
Consider an economy consisting of a representative household and government producing a single composite commodity which can be accumulated as capital, consumed or paid as an income tax. Government provides the entire amount of public spending, namely total government spending G t . In turn, G t can be decomposed into government spending functional components namely military spending g 1t and civilian spending g 2t . Total government spending and its functional components are linked by the following rule:
which states that government allocates public sources to each sector in such a way to maintain budget constraint, and any change in the allocation mechanism in one sector also influences the amount of resources to the other ones (from now on additivity Assumption).
Let us assume that military spending enters into both the representative household utility function and into the production function, whereas civilian spending enters only into the production function. Shieh et al. (2002) argue that when the households set his preferences in such a way to maximize his utility, also security needs which depend on his perception of the internal and external threat levels in the country will be taken into account. Therefore, in the maximization process he will need a given amount of military spending which guarantees to the household its maximum utility. However, as argued by Barro (1990) , military sector may also show complementary effects to private investments through R&D, infrastructures, and human capital. Since military sector may have a doubled impact on economic growth, depending on whether it is introduced into the production or in the utility function, we include in the model the assumption that household's preferences are affected by security. Formally:
A1: Let us assume that internal threat is constant. We identify the external threat by the inverse of military spending in overseas peacekeeping and humanitarian missions. This implies that security of households is inversely linked to external threat.
The assumption is in accordance with the findings by Polachek & Seiglie (2007) in which the stability of neighboring countries becomes crucial for the economic performance of the home country. In the Italian context the perception of security becomes more marked given the persistent instability and conflicts of many countries in the Mediterranean region, such as Bosnia-Herzegovina (1995 ), Yugoslavia (1992 -1995 or, more recently, Egypt, Libya and Tunisia.
The household maximization framework
Given the structure of government, the representative household derives his utility from private consumption per worker c t and military spending g 1t . By using a CES utility function of the form
1−σ − 1 1 − σ, the objective of the household is to maximize the discounted sum of future instantaneous utilities:
where c t = C t /L t is the consumption rate per-worker and ρ is the subjective discount rate. In (Shieh et al., 2002) , η measures the impact of government services on the welfare of the household even if, alternatively, it can measure the effectiveness of services provided by the government (d 'Agostino et al., 2011) ; σ describes the inverse of the elasticity of intertemporal substitution between private consumption and military spending.
The representative household is bounded at any instant of time by a private capital accumulation constraint, which is a function of private capital per-worker, k t , military spending, g 1t and civilian spending, g 2t and is given by:k
where τ describes the tax rate. The production function, characterized by a Cobb-Douglas functional form, is given by:
where y t is the output per-worker. In such framework, the government is assumed to collect income tax revenues τ y t to finance total spending G t , distributing them among military and civilian sectors.
Denoting by θ and 1 − θ the fraction of resources devoted to each public sector, we have that:
where equation 5 states the government budget constraint which is balanced by the government at any instant of time, and equations 6 and 7 describe the linkage between military and civilian spending and the amount of resources devoted to each public sector. Equations 6 and 7 allow for an accumulation process of public resources in each public sector, and it is proportional to production output y t . This model formulation differs from the ones proposed by Barro (1990) and Devarajan et al. (1996) since these models suppose that all the allocated spending must be consumed at the end of each period, not allowing for an accumulation process of public resources in each sector. On the contrary, this model formulation is in line with Shieh et al. (2002) since, using equations 6 and 7 with g 10 /g 20 = θ/1 − θ , we have the following relation between g 1t and g 2t :
The market solution
Given the previous framework, the representative household chooses private consumption so as to maximize the discounted sum of utilities (2), subject to (3), given initial private capital k 0 . We only look the market solution of the household optimization process. This means that the household is not able to choose the optimal amount of public goods to consume or to use within the entrepreneurial activity, but to consider them as given. The resultant growth equation is then given by:
Equation (9) 1 is composed by two different parts: i) (1−σ)ηg 1t which accounts for the impact of military spending through the utility function, and ii) (1 − τ )(1 − α − β) yt kt describing the link among g 1t and g 2t and private capital k t in the production function y t . In more detail, the first part of equation (9) describes the linear link between military spending and economic growth performance depending on the household security perception. As it is clear from the equation, when the inverse of the elasticity of intertemporal substitution between private consumption and military spending σ is equal to 1, this term becomes zero. The restricted model can be written when external threat in a given country remains constant over time, and consequently the representative household will be indifferent to consuming an additional unit of military spending or private consumption. When this hypothesis holds, this model 1 From a mathematical point of view, the first part of equation 9 is obtained by using equations 6 and 8.
formulation converges to the one proposed by d 'Agostino et al. (2011 'Agostino et al. ( , 2012 ; that is: (9) and (10) for different amounts of resources devoted to military (g 1t ) and civilian (g 2t ) sectors. In the left panel, the dash line describes the growth rate behavior of the model (9), whereas the continuous line accounts for the ones in 10. Since civilian spending does not enter into the utility function, the right panel shows only its link with the growth rate in the production function which coincides in (9) and (10). From the Figure, we depict two important considerations. First, the models predict a non linear relationship between military (civilian) spending and economic growth, allowing either for positive or negative links. In particular, if the relative shares of public expenditure devoted to each good are below their relative output elasticities, shifts in the mix toward a given good increase the economy long-run growth, whereas the relationship is negative in the opposite case. Second, as showed in the left panel, the linear effect of military spending increases growth rate from g * 1t to g * * 1t , given by the reduction of external insecurity when government spends on military activities.
Finally, when we restrict the proposed model to determine the optimum allocation of total government spending allocated among public sectors, it converges to the Barro's (1990) endogenous growth model.
When the share of government spending on the GDP growth rate is found to be at the optimum, this becomes the whole amount of resources to be allocated around military and civilian sectors. Formally:
Following this model formulation the optimal amount of total government spending G t is now a function of its relative share compared to private capital and of its productivity level. Following these classifications, we define military spending in the first case and extract data from the annual compendium of financial, personnel and economic data published by NATO whereas we define defense spending in the second case and extract data from the Annual General Report of Italian Government. 1960 1962 1964 1966 1968 1970 1972 1974 1976 1978 1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 Military spending in GDP Defence spending in GDP 0 from 1974-1975 , is determined by a change in public policy, producing a sharp decrease in military spending of 3.6%, due mainly to a reduction of military investments. The 2 The areas of defense sector cover a large variety of expenditure including: i) personnel, relating to the costs incurred for salaries and allowances of military and civilian personnel, and for the treatment of provisional pensions of military personnel; ii) maintenance, relative to the costs necessary to ensure the functionality and efficiency of the military like training costs, preservation of materials and infrastructure; iii) investment, relative to the costs required to improve the effectiveness of the military, like expenses for modernisation and renewal of operational resources, technical support, logistics, infrastructure, research and development. This aggregation does not includes civil defense, current expenditure for previous military activities, veteran benefits, demobilization, conversion of arm production facilities and destruction of weapons.
rise in oil prices has justified an expansion of non-military public spending to reduce social emergencies generated by the World economic crisis, substituting the expenditures for military sector. The second phase, during the eighties, is characterized by a new cold war and a policy in line with the United States, which led to a new period of growth in military spending. Both military and civilian spending grow on average at a rate of 5.8% and 5.6 %, respectively, whereas, for the first time, armaments play a significant role in the composition of military spending. This phase ends with the fall of the Berlin wall in 1989 and the dissolution of the Soviet union in 1991, which caused the subsequent end of the Cold War and a substantial reduction in expenditure commitments. As a consequence, military expenditure, from 1989 to 1995, decreased on average at a rate of 2%, while public spending remained stable. Starting from 1995, the third phase is marked by an overall reduction of government spending and, particularly, of military spending (about -5.6%). The decrease of military spending is alleviated increasing expenditures in peacekeeping and humanitarian missions, starting with the Balkan war, with the Italian participation in NATO air strikes against Serbia and the international missions in Kosovo, Afghanistan and Iraq.
We summarize the trends in military and defense spending in Italy through two main futures. First, the composition of military (or defense) spending has not been stable along the period, with decreasing behaviors during the economic crises depicted, principally, by a reduction in armaments, without any significant variation in current expenditures (such as personnel spending). This predominance of current spending is showed in Figure 2b , where we report the percentage shares on GDP of military equipment (mil equi), infrastructure (mil inf r), personal (mil per) and peacekeeping missions (mil peace). Second, the expenditure increases in peacekeeping and humanitarian missions generate in the recent period discrepancies between military and defense expenditures. In particular, these differences are important for Italy during the period 1996-2003 (on average 25% of military spending) when Italy has been involved in NATO and UN interventions 3 .
Other variables
To complete the model, total government spending gov t is extracted by the source "Italian Government Cash Flow". This variable includes all current expenditures for goods and services (including the compensation of employees). It also accounts for all the expenditures for government capital formation and on national defense and security, but excludes all the expenditures for interest rates on public debt.
Two important remarks are necessary. gov t considers the expenditures of the ministries and so its composition may slightly change during the considered time span. However, this aspect does not influence the results when we consider the aggregate variables. Secondly, since in 1975 gov t includes also National Health Services, extended by law to all citizens and the amount of social pensions. This further accounting may produce a structural break in the series that have to be considered in the empirical analysis. For this purpose, we construct a shift dummy (d1975), which is equal to 1 from 1975 on, that accounts for an intercept shift due to National Health Services and the amount of social pensions. We also include in the model specification an impulse dummy variable to account for the effect of the 2008 economic crisis (d2008).
Econometric framework
This section provides a discussion of the empirical investigation from equations (9), (10) and (11).
However, before presenting the mathematical derivation of these models, we illustrate the test for the presence of non-linearities into the proposed growth models.
The non-linearity test
We start considering a non linear AR(p) model where we allow both for I(0) and I(1) time series x t , t = 1, ..., T . Following Vogelsang (1998), we can apply a modified test statistic whose asymptotic null critical value are the same in both case. Harvey & Leybourne (2007) make empirically tractable the test by including non-linear functions f (x t−1 , θ) and f (∆x t−1 , θ). By considering a general case which allows AR(p) specification, the model is written as,
with ε t ∼ IID(0, σ 2 ). As shown in Kapetanios et al. (2003) , the reduced form of the non-linear model can be obtained recursively and written as,
where p j=1 β 4,j ∆x t−j is the additional serial correlation that enters linearly in the equation (13). A Wald test under linearity is implemented from the residuals of this fitted model and the residuals obtained from the following restricted model,
As proved by Harvey & Leybourne (2007) , we can also test the hypothesis of non-stationarity π 1 = 1 in the restricted model (14) by a t-statistic that is derived from a transformation of the Dickey Fuller statistic. A summary of the Harvey-Leybourne test is presented in Table 1 .
Furthermore, under the hypothesis that government spending is nonlinear and stationary, we write a smooth transition autoregressive (STAR) model of the continuous transition variable s t in order to estimate the effects of government spending components on economic growth. The general framework is given as, 
H02 : β1 = 0|β2 = β3 = 0 LST R(1) with one transition variable and one regime change.
H03 : β1 = 0|β2 = 0 LST R(2) with one transition variable and two regime changes.
H04 : β3 = 0 EXP AR where transition states are more than two.
Notes: The Harvey-Leybourne (2007) test has for H1 is based on the Wald statistic, which has χ 2 -distribution with four degrees of freedom. The stationarity hypothesis H2 is based on a augmented Dickey-Fuller statistic (ADF-test), with t-distribution. The Granger-Teräsvirta (1993) test is based on F-statistic, with 3m and T − 4m degrees of freedom.
for testing the non-linear function is derived using the logistic smooth transition (LSTR) model. A third-order Taylor expansion around the hypothesis η = 0 means the following specifications can be (2) when η is not close to zero (Granger & Teräsvirta, 1993) .
Going back to the theoretical framework, the assumption of additive government expenditure components means that the share of government spending in GDP can be used as the predetermined transition variable. Methodologically, this implies distinguishing between two different cases depending on the inclusion or exclusion of the transition variable from z t . When the nonlinear relationship uses total government spending as in equation (11), the transition variable is incorporated in z t , giving the auxiliary regression:
where the parameterization yields a vector z t = (1,z t ), in whichz t is a (mx1), and u * t = u t + R 3 (η, c, s t )θ z t where the residual is R 3 (η, c, s t ). For other growth model specifications, the size of the total government spending in GDP transition variable is not an element of z t and the empirical specification is given as:
The null hypothesis of linearity β 1 = β 2 = β 3 = 0 is then tested against the alternative hypotheses shown in Table 1 using the strategy described above. The nonlinear model yields one choice among the available nonlinear specifications by the p-value. If the test gives the strongest rejection, the efficient 4 A summary of the Granger-Teräsvirta test is presented in Table 1 .
nonlinear models have to be LSTR(2) or EXPAR specifications, while if the p-value is greater than the usual 5% or 10%, the LSTR(1) model is not rejected.
Estimation issues of STAR models
From equation (15), with a transition variable and one regime change, the specification of the dynamic model can be estimated by defining z t as a vector that includes the lagged values (p) of the endogenous and exogenous variables. The specification of the vector z t depends on the type of public spending we have analyzed. When the estimation of the Barro's model is approached, we define z t = (1, γ t−h , inv t , G it−h ) and the resulting STAR specification becomes:
with γ t−h the lagged per-capita GDP growth rates, inv t the fitted share of private investment in GDP and G t−h the share of total government spending in GDP. Moreover, when we consider military (mil t ) and non-military (non mil t ) burden, we can define z t = (1, γ t−h , inv t , mil t−h , non mil t−h ) and the STAR model as:
whereas, when we consider defense (def t ) and non-defense (non def t ) burdens, we can define z t =
(1, γ t−h , inv t , def t−h , non def t−h ) in order to have a specification given by:
Hence, once the transition variable s t and the transition function G (η, c, s t ) have been selected, we can approach the estimation of the parameter vector Θ = (φ , θ , η, c) in the STAR model (15) through nonlinear least square [NLS] . Under the assumption that the errors u t are normally distributed, the NLS is equivalent to the maximum likelihood. Issues deserving particular attention in the estimation include the sum of squares function, the choice of starting values for the parameters and the estimation of the smoothness parameter η in the transition function (van Dijk et al., 2002) . In particular, it is difficult to obtain very accurate estimate of the smoothness of the transition between the two regimes characterized by η, when the parameter is large. This is due to the fact that for such large values of η, the STAR model is similar to a threshold model, and the transition function comes close to a step function. To obtain accurate estimates of η, one then need many observations in the immediate neighborhood of c, 
Post-estimation tests for the STAR model
The adequacy of the estimates through the STAR model is subjected to a number of misspecification tests. These evaluations are carried out through tests of no-residual autocorrelation, no remaining nonlinearity and parameter constancy. Eitrheim & Terasvirta (1996) develop LM-type tests for these three hypotheses in the basic two-regime STAR model. In this context, the tests of no remaining nonlinearity and parameter constancy can be interpreted as tests against the alternatives of a multiple regime STAR model.
In detail, the non-residual autocorrelation test measures the serial independence of the error term u t by using the skeleton of Equation (15) humanitarian missions (mil peace t ). In according to the previous formulations, we define a partitioned vector W t = [mil t ; def t ; mil peace t ] so that the AR(p) model is specified as:
It is important to stress that, since in the first part of Equation (9), which is related to the effect on household of a greater security, enters only military or defense spending, but not the civilian counterparts as in (20), we do not need to maintain in this context the additivity assumption. This means that we are able to account for the impact of expenditures in the defense function, excluding from the analysis the other ones. The accuracy of the model specification is still proved by an LM-type test for a non remaining auto-correlation and by a LM-type test for normality in the error term.
Results
According to the empirical framework, we present the main findings applied to the Italian economy.
A preliminary analysis serves to extract the most appropriate model specification. Since the additivity condition is hold with respect to total government spending, the results of the preliminary analysis are valid for military or defense spending, and for its functional government components of expenditure. Table 2 includes the benchmark model formulation, where we have excluded the deterministic components, whereas the second column introduces the dummy variables accounting for the recent economic crisis and for the intercept shift after the inclusion of welfare reform in 1975.
The inclusion of these deterministic components stabilizes the standardized residuals as shown in the first panel of Figure 3 . Table 2 shows that all the variables except for total government spending are significant with the expected signs, whereas all the deterministic components contribute to variance reduction. The nonsignificance of total government spending may be in line with the expectations, since the linear model formulation does not take into account the presence of two opposite regimes, depending on the initial amount of resources allocated to public sector and the relative productivities of total government spending compared to the one of private investments (see section 2). This result is clarified by panel b of Figure 3 , where we report recursive estimations for total government spending, along with bootstrapped standard Table 1 , whereas panel b) shows recursive estimations for total government spending, based on the estimations of column II.
errors. As showed by the figure before the 80's, where the amount of resources allocated to public sector were lower, we have a positive impact of total government spending of economic growth of GDP, whereas, after that period, the parameter swings around the zero. This suggest that the instability of the estimated coefficients may explain the negative sign of gov t−1 in both columns of Table 2 .
Given the deterministic structure of the model and the optimal lag structure, Table 3 lists the unit root 6 and the non-linear tests for each series, along with Granger-Teräsvirta test for each growth equations (19), (20) and defense spending are, at least in Italy, classified unproductive, it does not exlude an effect of these variables through the utility function, a mechanism that may be responsible for a significant impact on 6 It is important to stress that the hypothesis of stationary is a necessary condition for testing a linear endogenous growth model against a non-linear model specification 7 Taking into account a linear model as benchmark specifications, there is a strong evidence for the presence of nonlinearities. The results show that the null hypothesis of linearity (H 01 hypothesis) can be rejected in favor of the alternative hypothesis for every specification. Within the group of non-linear specifications, the LSTR(1) specification is always selected, as linearity is rejected most strongly for this form of non-linear model (H 02 hypothesis). Granger & Teräsvirta (1993) test shows the strategy for selecting the model. F-statistic values are reported for each of the four hypotheses. The asterisks ( * ) show that the linearity hypothesis for the Granger & Teräsvirta (1993) test are not rejected at the 5% level. * * Coherently with the non-linear models of the Table1, we report the values of the specification where the government component is the share of non-military spending in GDP. Because we use as transition variable the share of total government, the additivity condition with the share of military spending in GDP determines the same F-test results of the model II.
growth. Indeed, since in the analysis of the non-linear part of equation (9) the additivity assumption should be hold, we are not able to test (through the Granger-Teräsvirta test) each series separately. As a consequence, since non-military and non-defense spending are predominant burdens, the acceptance of non-linearity assumption in Granger-Teräsvirta test may be driven by these variables which account for more than 95% of total government spending on average. Furthermore, the Granger-Teräsvirta test suggests a LSTR(1) model specification when total government spending is used as a transition variable, for each proposed specifications.
Before presenting the main results from estimations through LSTR (1) Smooth transition regression (LSTR(1)) estimates are presented in to the ones estimated in Table 1 , and the deterministic components are still significant.
In particular, the estimations presented in Table 4 highlight three main results. First of all the optimal amount of total government spending, described by parameter c, is around 36% of GDP. This result seems reasonable for Italy where total government spending includes both social security and welfare spending and where the total government burden has reached values higher than 45% of GDP.
This result does not change for each of the proposed models, showing that the additivity assumption is satisfied. Secondly, since in recent years total government spending in GDP has been lower the 36%, we have that gov t−1 has a positive impact on growth even if not so large (0.372). A similar outcome is found when non-military spending (0.343) and non-defense spending (0.361) are taken into account.
This suggests that civilian spending has a behavior that follows the one of total government spending in Italy. Thirdly, as showed by column 2 and 3, military and defense spending have positive but not significant coefficients, confirming the Harvey & Leybourne (2007) test statistic. As a consequence, the estimations suggest that while total government spending and civilian spending have complementary effects on private investment, military and defense spending have to be considered as unproductive and variations in the latter variables are not able to impact on the growth rate of per-capita GDP in Italy.
Hence, in line with a peace dividend hypothesis a shift of resources from military sector to civilian spending may be able to stimulate growth. Table 5 shows the post estimation tests. The results do not highlight shortcomings concerning the proposed estimations. In particular, non-linearity tests suggest the absence of residual non-linearity after (Granger & Teräsvirta, 1993) .
that total government spending is used to describe the transition in the LSTR(1) model. Finally, Table 6 reports the main findings from the estimations of equation (9) as specified in equation (21). As previously, diagnostic estimation accuracy measures are reported at the bottom of the table. The first two columns of Table 6 account for military spending in the whole sample and in the sub-sample 1986-2009, the next two consider the same distinction for defense spending, whereas the last column proposes the estimates for peacekeeping and humanitarian missions (mil peace t ), in the available period 1986-2009. The estimates use the same specification of Table 4 .
As showed by the first two columns of the table, we find a strong positive effect of military spending on the growth rate. The magnitude of the coefficient of mil t−1 is about 2.5 percentage points and decreases when the estimation is carried out in the sub-sample 1986-2009 (about 1.8). On the contrary, when defense spending is taken into account, our estimations (column III and IV) do not give significant outcomes either for full or sub-sample estimates. These outcomes suggest that there is a positive impact within military spending of that part of expenditure devoted to peacekeeping and humanitarian missions which reduce the effects of external threats. This result is emphasized in column V, where the share of military spending in peacekeeping and humanitarian missions is analyzed. The column shows that Table 4 . These tests statistics consider the autocorrelation in the residual, the constancy of the estimated parameters, and the absence of non-linearity after estimation, as described in section 4.2.1.
military spending in peacekeeping missions has a significant and large in magnitude coefficient close to the 3 percentage points.
Some concluding remarks and policy implications
This paper has investigated the effect of military sector on economic growth in Italy. The proposed analysis may serve to foster the debate on the role of military sector in the current society and contributes to the policy intervention aimed to increase the efficiency of government spending. By extending previous works on the optimal size of government expenditure, the proposed analytical framework explores how external threat affects the preferences of the representative household and, in turn, stimulates economic growth. The comprehensive model is then able to capture two different effects of military sector on economic growth, one depending on the complementarities with private investments and the share of government expenditure and one through a greater perceived security of consumers.
Post World War II Italian data are used to estimate nested non-linear growth models using timeseries semi-parametric methods. The estimates show that total government and civilian burdens are productive, whereas military burden has significant effects on economic growth, promoting "productively" peacekeeping and humanitarian missions which reduces the insecurity from the external threat. Robust to the proposed specifications, these results show that a reduction of military burden in favoring government resources to the civilian sector enhances economic growth by the complementarities that this spending has on the private inputs.
As a first suggestion for the political economy, the evidence is concordant to recognize for military spending a role in enhancing economic growth, although this role is not the one based on the spillover effects on economy or positive externalities by human capital discussed above. This role is linked to the reduction of the level of external threat that peacekeeping and humanitarian missions determined. In fact, military spending is, at least for Italy, a deterrent for external attacks and serves to maintain far sources of instability that may affect the perception of consumers and the propensity to consume. People from different African country are potentially recognized as refugees or similarly from Italian law and generally enter with temporary permits. This may prefigure in the future an use of government funds for "humanitarian missions" in the home country to select who is eligible for the residence permit and who not, although it could conduct toward a distortion of money with respect to more productive expenditures, an issue that the right political part in Italy has already brought to the attention of voters. On the other hand, following the results of the paper, the absence of this "military spending" for motivations that are linked with the security could bring to a fall of the future growth rate.
